Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.112; data-to-parameter ratio = 15.7.
In the title compound, C 20 H 18 ClN 5 S, the toluene and triazole rings are oriented almost perpendicular to each other, making a dihedral angle of 89.97 (9) , whereas the dihedral angle between cholorophenyl and pyrazole rings is 54.57 (11) . In the crystal, pairs of N-HÁ Á ÁN hydrogen bonds link the molecules into inversion dimers. Weaker C-HÁ Á ÁS and C-HÁ Á ÁCl interactions are also present.
Related literature
For medicinal applications of 1, 2, 4-triazoles, see: Lipinski (1983) ; Ram & Vlietinck (1988) ; Akahoshi et al. (1998) ; Young et al. (2001) ; Ouyang et al. (2005) ; Dolzhenko et al. (2007) . For general background to the coordination chemistry of triazoles, see: Mishra et al. (1989) ; Klingele & Brooker (2003) ; Beckmann & Brooker (2003) ; Ferrer et al. (2004) ; Castineiras & Garcia-Santos (2008 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) x þ 1 2 ; Ày þ 1 2 ; z þ 1 2 ; (iii) Àx þ 2; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SIR92 (Altomare et al., 1993); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010) . GC University Lahore is gratefully acknowledged for the X-ray diffraction measurements. The authors are thankful to Manchester Metropolitan University and Alazhar University for supporting this study. (Lipinski, 1983; Ram & Vlietinck, 1988; Akahoshi et al., 1998; Young et al., 2001; Ouyang et al., 2005; Dolzhenko et al., 2007) and metal complexes (Klingele & Brooker 2003; Beckmann & Brooker 2003; Mishra et al., 1989; Ferrer et al., 2004; Castineiras & Garcia-Santos, 2008) . Further to our study on synthesis of bioactive heterocyclic compounds we herein report the synthesis and crystal structure of the title compound.
3-{[5-(4-Chlorophenyl
There is one molecule in the asymmetric unit and four molecules in the unit cell. 1, 2, 4 Triazole ring is oriented almost perpendicular to the toluene ring and the torsion angle between the two rings is 92.6 (2) ° as calculated on the basis of C13-N3-C14-C20 atoms. The diazole ring and the adjacent cholorobenzene ring adopt a twisted geometry and the torsion angle between them is -127.2 (2) ° as calculated using C3-C4-C7-N2 atoms. The molecular assembly is mainly built upon a reciprocal pair of intermolecular N4-H4···N1 type hydrogen bonds between two adjacent molecules which result in the formation of a molecular dimer. The D-H···A distance in each case is 2.02 Å. There are also some C -H···π interactions, a C-H···S interaction and a C-H···Cl interaction which help to stabilize the molecular assembly.
The S1 atom accepts the H6 atom from C6 to form a C-H···S type weaker hydrogen bond at a distance of 2.998 Å with a D-H···A angle of 143.87°. Similarly the Cl1 atom accepts the H14 atom from C20 to form a C-H···Cl type weaker hydrogen bond at a distance of 2.978 Å with a D-H···A angle of 120.0°.
Experimental
A solution of 2 N sodium hydroxide solution (2 ml) was added in dropwise to a solution of 5 mmol (2.07 g) 2-{[5-(4chlorophenyl)-3-methyl-1H-pyrazol-1-yl]acetyl}-N-(3-methylphenyl)hydrazinecarbothioamide in 50 ml e thanol. The reaction mixture was then refluxed for 7 h, cooled and filtered. The filtrate was acidified with 2 N hydrochloric acid. The separated solid was collected, washed, and crystallized from ethanol in an excellent yield (92%). Single crystals suitable for X-ray diffraction were obtained from slow evaporation solution of the title compound in ethanol at room temperature (M.p. 433-435 K).
Refinement
The methyl group H atoms were geometrically placed at idealized positions and refined using a riding model with d(C-H) = 0.96 Å and U iso = 1.5Ueq(C). The H atom on N atom was located in the difference map and was refined isotropically.
All other H atoms bound to C were located in the difference map but were refined using a riding model with d(C-H) = 0.93 Å for aromatic and 0.97 Å for CH 2 group with U iso (H) = 1.2U eq (C). 
Computing details
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); program(s) used to solve structure: SIR92 (Altomare et al., 1993); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.89331 (8) 0.0405 (7) 0.0361 (7) 0.0437 (7) −0.0015 (6) 0.0060 (6) 0.0015 (6) N1 0.0528 (9) 0.0380 (7) 0.0480 (8) −0.0046 (6) 0.0106 (7) −0.0024 (6) N4 0.0500 (8) 0.0369 (8) 0.0580 (9) −0.0073 (7) 0.0169 (7) −0.0003 (7) N5 0.0456 (8) 0.0439 (8) 0.0518 (9) −0.0070 (6) 0.0110 (7) −0.0043 (7) C12 0.0371 (8) 0.0379 (8) 0.0443 (9) 0.0000 (7) 0.0081 (7) −0.0030 (7) C14 0.0411 (8) 0.0350 (8) 0.0391 (8) −0.0011 (6) 0.0033 (6) 0.0012 (6) C15 0.0457 (9) 0.0398 (9) 0.0463 (9) 0.0016 (7) 0.0083 (7) −0.0041 (7) C4 0.0549 (10) 0.0377 (9) 0.0444 (9) −0.0048 (8) 0.0117 (8) 0.0039 (7) C13 0.0480 (9) 0.0367 (8) 0.0545 (10) 0.0030 (7) 0.0147 (8) 0.0030 (7) C11 0.0425 (9) 0.0477 (10) 0.0461 (10) −0.0012 (7) 0.0050 (7) 0.0030 (7) C20 0.0498 (10) 0.0450 (10) 0.0523 (10) 0.0062 (8) C2-H2···C2 iii 0.93 2.85 3.464 (4) 124 C20-H14···Cl1 iv 0.93 2.98 3.537 (4) 120
Symmetry codes: (i) −x+2, −y+1, −z+1; (ii) x+1/2, −y+1/2, z+1/2; (iii) −x+1, −y, −z+1; (iv) −x+2, −y, −z+1.
